Table of Contents

CHAPTER ONE: INTRODUCTION AND PURPOSE ...ttt ettt 1
CHAPTER TWO: MASSACHUSETTS LANDSCAPE PERSPECTIVE: AHISTORY OF LAND USE IN
Y AT AN O o LU ] i I 1S TR 3
CHAPTER THREE: ISSUES AFFECTING BIODIVERSITY ...ttt 9
A. HABITAT DESTRUCTION BY DEVELOPMENT ......cuuuttiiiieiiiiiiierieeeeeeeitreeeeeeeeeiitaeeesesesessmassesssesssmsssssessssssmsssseeees 11
B. FRAGMENTATION BY DEVELOPMENT .......ccvvvvtttrtttrererererererererereseresesesssssesssesssssssssssesssssssssesssssssssssssssssssrsrrrrsreree 15
C. SUPPRESSION OF FIRE AND OTHER ECOLOGICAL PROCESSES ......cootitvttiieeeeeietieeeeeeeeeeeiereeeeeeeeeiaaeeeeeeeeenaanneeeees 23
D. EXOTIC INVASIVE ANIMALS ....uuvttieeeieeiitteeeeeeeeeiiitreeeeeeeeeiiisreseseeeesaitsssseseseeasessssesesessassiassssesesssssissssesseeesssrsrsesees 26
E. EXOTIC INVASIVE PLANTS ...ttt ieeiiieeeee ettt ettt e e e e e ettt e e e e e e eeeataaaeeeeeeeeetasseeeeeeeeeatsseeeeeeenassrseeeeas 31
CHAPTER FOUR: OVERVIEW OF MASSACHUSETTS DIVISION OF FISHERIES & WILDLIFE....... 35
A. HISTORY AND STRUCTURE OF MASSACHUSETTS DIVISION OF FISHERIES AND WILDLIFE .......cccooevvuuiieeeeeeeennns 35
B. THE MDFW APPROACH TOWARD PROTECTING BIODIVERSITY ....cevvvvitiiiiiiieieieieieieeeeeieeeeeeeeeeeeeeeeeeeseeeseseeeeeeeeeeees 37
1. Natural Heritage and Endangered SPecies Program .........c.cccvcveiieieniiesesesesteeieessesie e se e sve e snseeeseennes 37
VT (o 3 T =T ox £ 1o o R 48
T 1] 1T TSI 1< ox [ ] R 70
@ 1 g T=T o =T oy VA = T | = LSS 82
CHAPTER FIVE: METHODOLOGY AND APPROACH ...ttt 88
CHAPTER SIX: KEY SPECIES AND HABITATS IN GREATEST NEED OF CONSERVATION ........... 103
A. SPECIES IN GREATEST NEED OF CONSERVATION.......cccceittiiutrerereeeeiiiiurereeeeeeeniisereeeeeeessssssesesesssnsissseseesssnmnsnnes 103
B. HABITATS OF SPECIES IN GREATEST NEED OF CONSERVATION ........uuuviiiieeeeeiiiirereeeeeeeeiiinrreeeeeeeeeensseeseeseessnnnes 131
CHAPTER SEVEN: OVERVIEW OF CONSERVATION STRATEGIES ........coooieeeee e 132
A. PROACTIVE HABITAT PROTECTION ......ceiiiiuutieiieeeeeeiitteeeeeeeeeeitteeeeeeeeeeetaaseeeeeeeeeessssseeseeeeeasnssesseeeeeasisrsneseeeennns 132
B. BIOLOGICAL INFORMATION: SURVEYS, MONITORING, AND DATABASES ......ooiiiiiuiieieieieeeeeeeeeeeeeeeeeeee e 135
C. CONSERVATION PLANNING FOR CWCS HABITATS AND SPECIES .....uuvviiiiieiiiieeeeeeeeeeeieeeeeeeeeessennsseeseesssssnnnnes 141
D. ENVIRONMENTAL REGULATION .....ccttttiiitiiieieteeeeeeeeeeeeeeeeeeeeeeeeeeeesteesesessseeeeeeesesereeeeereeeeteterrerreereeeeeerereeeeererereeen. 145
E. HABITAT RESTORATION AND MANAGEMENT ......ouuviiiiiiiiiiiiteeeeeeeeeeiiuteeeeeeeeessasereeeesessnssssseessesssssisssseseessssssnnes 147
F. COORDINATION AND PARTNERSHIPS......uuuuviiiieeiiiieeeeeeeeeeeiitreeeeeeeeessuseeesessessasasssesessssmsssseessesssmssssseseesssmnsnnes 155
(€ T ) 518167\ 1 (0) N F SRRSO 159
CHAPTER EIGHT: OVERVIEW OF MONITORING SPECIES, HABITATS, AND CONSERVATION
F N G I [0 ]\ OO 161
A. BIOLOGICAL MONITORING OF SPECIES AND HABITATS ......cooiittttieeeeeeeeiiieeeeeeeeeecteeeeeeeeeeeanaeeeeeeeeeeanreseeeeeeenns 161
B. MONITORING THE EFFECTIVENESS OF CONSERVATION ACTIONS .....uuvtiiiieeeeeiiitireeeeeeeeeeinnreeeeeeeeeenrseeeeeseessinnnes 181
C. ADAPTIVE IMANAGEMENT .....uuutttiiieeeeiiiiitteeeeeeeeeeiaeeeeeeeeeestsreeeseeeeestsssseeeeeeesastssseeaeeesaeasssseseseeeeesssseeeeeeeennnsrees 182
D. EXAMPLES OF MONITORING AND ADAPTIVE MANAGEMENT ......coovvtiiiiiiiiiieieieeeieeeeeeeeeeeeeeeeeeeeeeeeeeeeeseeseeeeeeeeeens 185
CHAPTER NINE: CONSERVATION STRATEGIES, BY HABITAT ..ottt 188
A, LARGE-SCALE HABITATS ...ooiiiiiiteeeieee ettt ettt ettt e e e e ettt ee e e e e e e esnaaaaeeeeeessansaaseeeeessesnaaseeeeeesessnseanseeeeaanns 189
1. Connecticut River and Merrimack RIVEFr MAINSIEMS .....cvivicveiiiiiiiiee ettt sae s s sree e sabe e 190
2. Large and Mid-SIZEA RIVEIS .......viieieiie sttt et e s ae st saeete s e eneese e seseesresresneeneas 239
3. Marine and EStUANINE HaDIATS..........ociiiciii ittt sbee e ebe e st e e sbe e s st e e s be e s st esesbes s sbessbessrens 246
A, UPIANG FOTESE ...ttt btk bt b btk btk bbbt ekt s b et b bbb ne et 252
5. Large Unfragmented LandSCape MOSAICS. .......coueiiiriiiierieiriesieisie sttt 260
6. PIECH PINEISCIUD O@K.......veiiiieiie ittt eeeet ettt e et e e ettt e e ettt e s st et e s sttt e e sabtteesasbeeesssbaesesastesessabanessbeeeeans 267
B. MEDIUM-SCALE HABITATS......uttttiiiiieiiiiiteeee e e e eeeeitee e e e et eeetateeeeeeeeeettaaeeeeeeeesettaseeaeeeeeessssseeeseeeeansnrsseseeeeeennnrees 272
L SMAIL SEFBAMS. ..ottt ettt e ettt e e st e s s b e e e e b et e e s shb e e e s eabae e s sabeseesbbeessbbbesesabeaeessbbaessbbasessnrns 273

2. SPIFUD SWAIMPS ..ttt sttt et bbbkt he s e e et e sb e e b e e E e e b £ e b e e R e e Rt e eeeeb e e b e e beeb e e Rt en b e e e nbenbesbeebeeneeneas 280



3. FOIESTEA SWAIMPS ...ttt ettt b etk b ettt b et b e b et b e e b e stk b e bbb ekt e b e st et b et et ben et 285

E O I 1 I T a0l 2o 1o TP 291

RS T- 1 L1 F= 1 £ o RO 294

6. Coastal Dunes, Beaches, and Small ISIANGAS ............oocuiiiiiiiii ettt e s 299

AR €1 - TS5) F= 12 (o TP 304

8. Young Forests and SHIUBIANAS .............coiiiiiiiii ettt s resresneenes 308

0. RIPATIAN FOTEST ... .iiiiciiciiiee ettt et e et et e s be e b e e teese e st et e be s besbeebeeseesee e e beseestestesnnenes 320

C. SMALL-SCALE HABITATS ....uutttiieetieieeieeet ittt eeeeeett et e e e e eeeaaeeeeeeeseesaaaaeeeeessssessaaseeeesssaasasseeeeeesasnnssseseessssnnnnees 326

Y=Y g F= I 0 o £ 327

R O0 T 1Y =1 I o P Y T 0] a0 [ 333

3. SPriNgs, CaVeS N0 IMINES ....veivieieeeieeiesies e ste e se et et et tesreeteesees e see s e beseestesseeseeseeneeteseenseneesresrenneeneas 337

4. Peatlands and ASSOCIAtEA HADITALS..........c..ociiiviieiieiii ettt e sttt e e s et e e s st e e s st b e e e sbeeeeseraeeas 342

5. MaArshes and WEL IMEAUOWS .........cvviiiiieieeictieee ettt e et e e sttt e s sttt e e s ettt e e s st e e e ssbeesesbeeeesssbesesabesesssbanesssreesesas 346

B. ROCKY COBSTIINES ...ttt ettt bbbt b et e b se e e bt b e e bt e bt e Rt es e e e et e nbesbesbesneeneas 352

7. Rock Cliffs, Ridgetops, Talus Slopes, and Similar Habitats.............ccccooiiiiiiiiiieice s 357

CHAPTER TEN: SPECIES SUMMARIES. ........oo oottt eaaee et e et ae s saae e e eaaee s 363

N T 1) 2 21RO 364

Bl AMPHIBIANS. ...oiiit ittt et e e ettt e e e e e e e e et eeeeseeaaaeeeeeeeseaasasaeeseeesasaaaaaseeeesessnsaaseeeesesssnnaasseesessasnnsaseseessnnnnnees 398

G REPTILES ..ttt ettt ettt e e e e et e e e e e s e et a e e e eeeseesaaaeeeeeesesasaaaaeeeeesesannsaasseeesesannaasseeeeesannnasaeeseessnnnnneees 408

D BIRDS .ttt ettt e e e e e ——— et e e e e ea e ————tteeeeaa——————eeeeeaaa—————eteeeeaa i ——teeeeeeaaa—ateteeseaanaaaes 435

B IMAMMALS ..ttt ettt e ettt e e e e e e e et et e e e eee ettt e eeeeeeseenaaaaeeeeeeea e aaareeeeeeeaaaaaeeeeeesaaaaaaeeteeeeeanaaaes 520

F. MISCELLANEOUS INVERTEBRATES ......oeiiiouttetiittteeeiteteeeseteesssseeessssseessssseessssseeesansssessssssesssssseessssseesssssesssssseesns 545

G, SNALLS ...tttteee ettt ee et e e e et et e e e e e e e e aaaeeeeeeeeasaaaeaeeeeeeesataareseeeeeaastaaseeeeeeeeassaseeeeeeeenaasaeeseeeeennanrees 553

H. FRESHWATER MUSSELS ......coiiitttttieeeeiieiieeeeeeeeeeeeiareeeeeeeeesiaseesseeeeesitssseseseeesastsssesesesssnsssssseseseonssssssesseseennsnnes 566

L. CRUSTACEANS ..ottt ettt e ettt e e e e e et e e e e e e eeesaaaeeeeeeeeeaataaeeseeeeeaastaaseeeeeeeenssaseeeeeseenassseeseeseennanrees 581

J. DRAGONFLIES AND DAMSELFLIES ......ccoeitutttteeeeeeeiitteeeeeeeeeiitseeeeeeeeesissaseeeeeeesesssssesaeeessessssssesesesesinrsseseeeeesssnees 596

KL BEETLES ... ctttiiiiee e ettt ettt e ettt e e e e e et e e e e e e e eeeettaeaeeeeeeeaataaaeaeeeeeaeataasaeaeeeeaattsseaeseeeeeanraeeeeeeeaananraes 643

L. BUTTERFLIES AND IMOTHS......uuttttiieieeieiiitteeeeeeeeeeiaeeeeeeeeeeettaaeeeeeeeeestsaaseseeeeesessssesaeeeeesesssseseseeeeassssseeeeeeeeansrees 656

CHAPTER ELEVEN: SCHEDULE OF CWCS REVIEW AND REVISION......ccocii i 710

APPENDICES. ... oottt et oottt et e ettt e e s ettt e eeabe e e e s baeeessabeeeseabee e e s beeeesaa b et e eabbeeesbatee s i beneearaeeeias 711

APPENDIX A: MASSACHUSETTS ENDANGERED, THREATENED, AND SPECIAL CONCERN SPECIES.........ccccveenn.... 712

APPENDIX B: SPECIES INCLUDED IN THE BIOMAP PROJECT ... .uuvviiiiiiiiiiiiieeeee e eeeieee e eeeeeiiaee e e e e e eeaaaaeeeeeeeeennnnaes 730

APPENDIX C: SPECIES INCLUDED IN THE LIVING WATERS PROJECT ....cuvvviiiiiiiiiiiieeeeee et eeeaeee e e e 738

APPENDIX D: LAND ACQUISITION PROCESS .....cceeiiiiuttiiieeeieeitteeeeeeeeeeetaeeeeeeeeesetaareeeeeeeeestsaseeeseeeessassseeseeeeennnsnees 740

APPENDIX E: MASSWILDLIFE LANDOWNER INCENTIVE PROGRAM (LIP)......ccooviiiiiiiiiiiieciesieee e 744

APPENDIX F: ABBREVIATIONS AND GLOSSARY .....utuvviiiieeiiiiitreeeeeeeeeiiitseeeeeeeeeiiitsaseseeeeessssssssesesssnsissssssesessmnsnnes 747

APPENDIX G: INTERNET LINKS .....iiiiiiiiiii ettt e e eeette et e e eeeett e et e e e eeeeataaaeeeeeeeeetasseaeeeeeeensasseseeeeeeesensraseeeeeennes 752

APPENDIX H: WATERSHED IMAPS .....ouviiiiiiiiiiiiieeee ettt ettt e e e e ettt e e e e e e eeetaaaeeeeeeeeeesasaeseeeeeeesinsrsaeeeeeenaas 753
Table of Figures

1. Areas of Massachusetts forested in the 1830s.

2. USEPA Ecoregions of Massachusetts.

3. Forest and estimated interior forest areas.

4. Map of Massachusetts depicting the location of approximately 3000 dams.

5. BioMap Core Habitats in Massachusetts.

6. Percentage of Massachusetts” Acreage Identified as BioMap Core Habitat and Supporting Natural Landscape.
7. Percentage of Protected BioMap Core Habitat and Supporting Natural Landscape.

8. BioMap Report and Poster.

9. Living Waters Core Habitats.

10. Living Waters Report and Poster.



11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.

General Trends in Forest Stages on Massachusetts Forestlands.

Current vs. Desired Distribution of Forest Stages on Wildlife Management Areas.
Massachusetts Ecoregions.

Massachusetts ecoregions and major watershed boundaries.

DFW Forest Management Zones with Ecoregions.

Bird population trends in Southern New England, 1966-2002.

River Segment Locations in the Connecticut River Basin.

Connecticut River Segment 34-01.

Connecticut River Segment 34-02.

Connecticut River Segment 34-03.

Connecticut River Segment 34-04.

Lower Merrimack River Basin Drainage Area.

Marine & Estuarine Habitats under Massachusetts Jurisdiction.

Massachusetts Ecological Provinces.

Upland Forest in Massachusetts.

Interior Forest in Massachusetts.

Locations of Pitch Pine/Scrub Oak Communities in Massachusetts.

Shrub Swamps in Massachusetts.

Forested Swamps in Massachusetts.

Extensive Areas of Salt Marsh in Massachusetts.

Coastal Dunes, Beaches, and Small Islands in Massachusetts.

Percent early successional (seedling/sapling) forest in Massachusetts (U.S. Forest Service data).
Riparian Forest along Major Watercourses in Massachusetts.

Potential Vernal Pools in Massachusetts.

Certified Vernal Pools in Massachusetts.

General Locations of Known Bat Hibernacula in Massachusetts.

Locations of Marshes and Wet Meadows in Massachusetts.

Locations of Major Rocky Points and Coastlines in Massachusetts.

Locations of Some Rocky Cliffs, Ridgetops, Talus Slopes, and Similar Habitats in Massachusetts.

Table of Tables

PNAN BB

Forest and estimated interior forest summary for Massachusetts.

Forest and estimated interior forest acreage summary for Massachusetts ecoregions.

Average distance between forest and estimated interior forest polygons for Massachusetts ecoregions.
Species in Greatest Need of Conservation.

Habitat Types for the Species in Greatest Need of Conservation.

Schedule of Monitoring Miscellaneous Invertebrates, Snails, Freshwater Mussels, Crustaceans, and Beetles.
Miscellaneous Invertebrate Habitat Surveys.

Schedule of Monitoring Dragonflies and Damselflies.

Dragonfly and Damselfly Habitat Surveys.

. Schedule of Monitoring Butterflies and Moths.
. Butterfly and Moth Habitat Surveys.

. Schedule of Medium-Scale Habitat Monitoring.
. Schedule of Small-Scale Habitat Monitoring.

. Annual Harvest of Seaducks in Massachusetts.



